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«» to (2) Identify its parts 

II. To (I) y^erstond tbe Ametlcn of the transalsslai 
and to (2) Identify ita parts «™useiOB 

fynctloos of tbe differential 
and final drive and to (2) Identify their parts 

understand tbe functions at the steerlns 

(2) S^tuy 

Pooer 

VI. Jto unders^ sprocket idieels and ehalns aa a 
Of power transnlsslon 
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jfcJor Teaching ObAectiye 

To understand and apply the fundaaentals and prlneii^es of mefth a nIc a J . 
systens of power transmission in agricultural machinery 



The spectrum of career opportunities in agricultural machinery 

occupations involves^ to a certain extent^ a knowledge of the fUnda* 
mentals principles of power transmission* Whether tiractcrs or 
engines are used as stationary or portable power i^lants to drife or 
pull various '^nP^s of equipment^ 'Qie power delivered hy the en g ine 
must he traxismitted through some type of tnuunsiseion system to the 
equlpnent perfoiming the Job* The power train of a traotor idiioh 
transmits the power Arom the tractor engine to the wheels invdlTes 
two or more methods. 

Although hydraulic systems of transmitting power are used extensively 
on tractors and other farm equlpsient^ m ec h anical systems remain the 
basic method of transmitting power from its source to its use* 

The complexity of the eonetniction of agricultural equipment makes it 
essential that a person desiring enqploynient In this area have a loiowl* 
edge understanding of tha fundamentals and prlnciplea involved in 
mechanical power transmleaion* 

The fblloving technique should be used to create interest in the 
module: 

Bring before the class an item of equiiMsnt which operates 
through pulleys and belts ffcm a stationary engine* Remove 
the pulleys and belts, start the engine, and ask students to 
explain why the item of equipment is not operating* Also 
bring a tractor and another item of equipment with a mount'd 
engine before the claas* Bave the students examine each item 
of equipment and list the points or places through idiich pmrer 




a ji. — • — -• 

instmctlee 
laboratory experience 




Sh^hours 
36 hours 



Total at schobl 



60 hours 



Occupational experience 
Total for module 



0 hours 



60 hours 
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!• tnoimittad trm tha fOiire« to the oaa. Hsra a gnaxml dla- 
euation in ahleh elnta ne^Mra gtra thair Intarprateticn c€ hoa 
po ii BP In trananittad firon Ita aouroa to Ita iiaa* 
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tnagticn of tha moA to L2) 




Biibiact Mattar Cdatant 

Tha purposa of tha eXutOh la to eoBiiaot or diaeanaet n 

ftpon tlia aourea of powar, gt« aa la tha oaaa atth a 
tractor, to eooaact or dlaeonneet tha angina to or ftron Ita 
lead. 

Thara arc two haaie IqrpM elittOhaa aaad on agrleUltival 
naehlnaa. 



1. motion 

2. Foaltira 

Tha motion olvtoh ia naad on traotora and a nc hi n a a vith^^ 
thair own aouroa of povar, aueh aa tha aalf-propaUad oori>ina. 

On traotora, datohaa ara of two tjpaa* 

1. Dry 

2. Vat 

Tha drytypa elutdi ia agiiippad vith a driYing plnta and a 
driTaa data. Tha driYing piata ia lined with friction avr- 
faoaa that ara praaaad againat tha driYon plataa idwn tha 
clutch ia ai«Bgad. Thaaa friction aurfheaa diidh ara 
eztraaaly aaooth, incraaaa tha frictional aurfiaca of tha 

l^ta. 

Tha nnlti^-diac olotoh, cfffonly nood in oxmwlar tractoora, 
haa mm driYing and driYwn diaoa and nma in oil. Thia type 
of elatoh ia called a wat-typa clutdh. 

Tha two kinia ef oinUhaa noat oonnanly uaad on tha aaJMty 
of row crop traotora toAay ara: 

1. 8pring*loi^ad foot«oparatad olutoh 

2. OYor-oantar haad*opan^tad olutOh 
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Cn the ■poir:lag« load‘d foot«*9perated oluteb^ sprlas preaeure 
elMpe the drlreD alee betveen the preaeure pUte aadl the 
flpvheeX* The foot pedal la uaed to dlaeogage the dutch* 

The aprlaii-loaded foot-operated dateh la eonpoeed of the 
foUovlag laaln parta: 

I* Brlren dlae 

2. Pressure plate 

3* Preaaure aprlng 

k. Shift rod 

5 • Throv-out bearing 

The over-oeater hand-operated clutch la operated by a 
lever and can me c han laai* The driving plate la attached to the 
flyidieel. Drive platea drive the power ahaft that auppllea 
power to the tranamlaaion* When the driving clutch la engaged^ 
the driver, plate la forced agalnat the driving plate hy the 
yoke aeaenhly* The over-center hand-operated clutch la eon- 
prleed of the following onln parts: 

l. rriven plates 
2. Driving plates 

3* Toike aasenibly for the 

4. Clutd shift 
3» Thrust plate 
6. (!luteh bralM 

The safeliy snap clutch la a friction-type clutch uaed on 
agrlcultio'al machinery. Two notched plates are pressed 
together springs of sufficient force to penult power to 
be transndLtted for nonnal predetemlned working loads. In 
the event that an overload occurs on the clutch. It slips 
with a sxKipplng action and prevents damage to the working 
unit. ThjLs type of clutch Is eoBarady used on com pickers, 
forage hainresten^. ^nd haying uchlnes. 

The positive clutc.^ consists of two parts. Each part has 
Jaws so fltiaped and placed as to lock together as a unit 
when they are engaged. They are used on machines trans- 
mitting light loads at glow speeds, such as planters and 
grain drlJJa. 
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'"a the three typee of poeltlve-type clutches ere used 

m egrieUIturel neehinery. 

1. Betdiet-aad-pavl 

2. Overriding or ove mmln g 

3. Belt tension . 

(See ^ra^fech^erywadJfeulBBiMt. to. *OBf 

discussion of each of the kboee.) 

Tg&ehln g^ ^ Activities 

1. Bring before the cIssb a clutch of each type 
identified In the content and denonstrate hov 
each one vorks. 

2. Tour an agricultural mdiixiery dealership to observe 
the use of clutches on agricultural aacblnes. 

3. Biave students dlsassenble eadh type of clutdh dls« 
cussed In the content^ learn Its parts^ and 
reasseinble them* 

4. Demonstrate the proper use of tools used In dls« 
assesbllng clutches. 

Instructional materials 

1. Clutches of the types Identified in the content 

2. Tools used In dlsassenbling clutches 
References 

1. Farm Ma^>i <**Arv EoixlTnent. pp. 4l»44« 

2. Modem Fhm Pomer. pp. l60-l64# 

3. Maehlnafl for Power Fanning, pp. 96-100# 

4. Msaufacturer's service msnuals* 
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n. To (1) mderetaad t he funetlott at the tranimlaiion and 
to (2) idantliy its oartg 



PrawuEiitlQn 



SiflbJect Matter Contant 

The transmleslon le the epead-reduelng aedhaaleB on the 
tractor. It provides a Mechanical laana of 

1. Traasalttlng power to the driven menber of the 
Machine 

2. Increasing and decreasing speed or power od* the 
Machine 

3. Controlling tre.vel (forward or backward) of the 
Machine 

Speed red\ictlcjn Is accosq^lshed throucb sliding (speed- 
changing) gears. The slaq^e transmission Is conposed of 
the following parts: 

1. Drive shaft 

2. Gears 

3. Transmissicn countershaft 

4. Haln shaft 

^e gears on the end of the drive shaft and the counter- 
shaft are in constant mesh. The gears located on the Main 
shaft are moved Into position vlth the gears on the counter- 
shaft to dbtaln the desired speed of travel. Figure 7*4 on 
page 101 of Machines to Power Faming Illustrates the 
function of tke trano&lssion parks am the flow of power 
through the transmission. The gears on the nain shaft are 
movable. By shifting these gears forward or backward on the 
Main shaft, the flow of power and the speed at which the 
machine Is operating can be changed. 

Transmissions In tractors are designed for power. The only 
time speed Is needed Is when the tractor Is operated In road 
gear. The gear ratio In a transMlsalon Is low In relation to 
speed, and high In relation to torqpe. 

Tzmctors require different gear ratios to meet varying 
operating requirements. The two ways of referring to a 
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change from one gear ratio to another in a single gear train 
are constant-mesh and sliding gear shifting. 

Reverse speed is obtained by engagteg the small pinion geeur 
between the countershaft and the sliding gears. 

Several types of transmissions are used in tractors. 

1. Single shift 

2. Dual shiflt 

These types of transmissions Include only gear 
transmissions in which one gear must mesh and slide 
into another in order to shift from one gear to 
another. 

3. Shift-on-the-go 

This type of transmission includes planetary 
gears. Gears cure in constant mesh and are applied 
or released by a hydraulic clutch. Transmissions 
included in this type are 

a. Select-O-Speed 

b. Case-O-Matlc 

c. Torque amplifier 

d. Power director 

e . Synchro-range 

f. Multi-power 

g. Hydrar>power 

These transmissions can be shifted from one 
speed to another while the tractor is in 
operation. 

Suggested Teaching-Learning Activities 

1. Using wall charts, teacher-made transparencies, 
and the reference illustrations, discuss the 
operation and parts of the various types of 
transmissions . 
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2. Denonttrate the opermtioi of a eigd^ tnuia* 

Blaaion. ttoe a ootawqr of aa actuid. tzoDi* 

Bieelon for diaonatmtlag thla operatlCB. 

3< Deaciiatrate jrcper usage of traasnlssion dis« 
asseMLy aai repair tools. 

4. Bare students dlsassiefnlrj a slq^ transBlssicii^ 
learn its parts and their funetlOBs^ and raaeenatiln 
the parts. 

3 » Tour sereral agrleoltcral ■schlnery dealerships to. 
study the tppes of tnewlsalon used oa the tractors 
in ecudi dealvshlp. 

Suggested Inatruetlopal Ifaterials and References 

Instructional naterlals 



1. Charts, overhead transparencies, and cutsmy 
models of transmissions 

2 . A simple transmission for each student 



References 



1. Transmission Theory , 

2. Modem Eaim Power, pp. 164*170# 

r 

3. Machines for Pioeer gaming;, pp. 100*104. 



drive and to t2i idmtfer their Tmarts 



Si|h^[ectjistt^ 

The purpose of the differential Is to divide the power trans* 
mlttad to the two rear idieels. This power should be divided 
equally then the tractor moves straight forward unequally 
when the tractor turns. 

The differential Is made 19 of the following parts: 

1. Transmission spline shaft 

2. Bevel pinion gear on trenenlssian shaft 
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3* pinion etirs (spider fasrs) 

K, unhide goers 
5- Ring goer 
6 . Coonterskeft 

The ring gear is drlTon kj tbe bsfol pinion on tlie tsnns« 
■isslon spline shsft. The dlffemtlsl kerel ere 

located on the sides at the ring gear and are nonnted on 
the axle stidbs. The spider and bevel pinion assoslblj nokes 
the only ecBneetlon between the rlsig gear anl tbe two bevel 
side gears, idileh are keyed to the Inner ends of the find 
drive coantersbafts. Both these bevel side gears are In 
constant nesh with the foor differential pinions. 

fhs entire differential asseiiily revolves when the tractor 
novas straight ahead. Uhen one rear wheel aeets additional 
resistance, fee exai^le. In tnmlng^tfae differential pinions 
not only are carried arooid by the but also begin to 

rotate on their stid> axles. The differential pinions then 
ride on one of the bevel gears and drive th^ others, thus 
driving one idieel faster than the othw. 

The purpose of the final drive Is to reduce greatly the speed 
of the engine before It Is applied to the drive wheels. 

The final drive Is aede 19 of the foUoirlag parts; 

1. Pinion gear 

2. Bull gear 

3 . Side gears 
k. Axl>s 

3 . Shafts 
6. Hbuslng 

The belt pulley on acne tractors Is placed at the rear of the 
tractor and Is driven by the PTO shaft. It Is usually placed 
on the right side near the center of tbe tractor. 

The power flora throu^ a set of bevel gears sitting at a 
rl^t angle with the engine crankshaft to the pulley. It Is 
driven by a bevel gear located on the transnlselon driving 
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•haft. A speelAl elutdi, 
puUaj to be kept out of 



or tbTAf^rvzt^ penite the belt 



Several tarpee of k90*e are KoibA on traotore. 

!• Coaetaiit«4raBBlag. Pith thla tppe#the SIO vUl eoa* 
tiaue to im after the fonaad Botloa of the traetor 
ie etoppod. 

8* XbdepeiiAeiit. Pith thla tppe, the FtO oaa be stopped 
vithoiit havlae to stop the traetor. 



^Pteer ffOL. the engla e Is traasferred to the aaohlae thro i^ h 
teleseopiag shafts and universal Joints. 




1. Qilng eherts and projeeted dlagms^ disease with the 
class hour the differential, final drive, belt pnllej, 
and no on a traetor operate. 



2. Using eutaiMjs of aetnal aoSels, deaoBstrate these 
traetor parts to the class. 



3* Seaonstrate proper asage of tools to repair these 
traetor parts. 



k. Have the students dlsassorible these traetor units, 
study their parts, and reassodble thea. 

5. Tour agricultural aarhlnery dealerships to cAwerve 
the variations in appUoatlon of these traetor units. 



ite^JnsteuetloDBlJia^ 
lastraetional aateriala 



1. Charts, entaimye, end enlarged vieiis of the 
differential, final drive, belt pullsy, and FIO 
of a traetor 

2. A differential, belt pullsy, and PTO f or eadh 
Boaber of the elass 



Machines fo r Pny» jp. iok*109. 

2. Mgdewi Pant Poser, pp. 170-173* 

3* Muatflaeturer's servloe 
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TV, To (l) understand the functiCTis of the steering mechanism and 
brates on tractors and to (2) identify their parts 

Tea^0^^^»ation 
Subject Matter Content 



The purpose of the steering mechanism on a tractor or self- 
propelled agricultural meichine Is to change the direction 
of the machine vhlle it is in motion. 

Two types of steering mechanisms are comnanly used on wheel 
tractors. 

1. Wonopand-lever 

2. WomHand-sector 

On each type of steering mechanism, the sector or lever rides 
in the grooves of the worm gear, which is located on the 
steering shaft opposite the steering idi^el. When the steering 
wheel turns, the lever or sector riding on the worm gear moves 
or down. This movement, in turn, moves the pitman arm that 
is connected to the shaft running to the front wheel steering 
assenibly &*'d turns the ^eels in the desired direction. (See 
Modem Farm Power , p. 191> for illustrations of the above tsrpes 
of steering mechanisms.) 

In recent years, hydraulic principles have been applied to 
steering mechanisms to make machine steering easier. On most 
tractors, vane-type hydraulic power steering units are used. 

A positive displacemant pump supplies the hydraulic oil to the 
power steering unit, and a value arrangement directs the flow 
of oil to both sides of the steering cylinder. 

Crawler tractors are steered by either a clutch-and-brake arrange- 
ment or a brake-and-differentleJ.-drlve arrangement. (See Modem 
Farm Power , pp. 19^195> for illustrations of the above-mentioned 
crawler steering mechaMsms.) 

Brakes on a tractor serve severed purposes: For turning and 
stopping the vehicle and for providing the tractor operator 
with a means of safely operating his tractor. 

Three types of brakes are in common use on tractors. 

1. Disk 

2. External-band 

3* mtemal-expanding shoe 



o 
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The disk type of brake la fornd either on the rear axle abaft 
or Hie differential abaft. Apgi^lying the brake eanaea the 
firlction plate to be oleo^ed between atatioiiaiy platea. The 
frietlcn ^tea are attached to the axle abaft or differential. 
When the atationazy plate elaaqp la againat the Ikietion plate, 
the axle la atopped or alowed down. The diak«type brake la 
illuatrated in Modem Power Itoiaing on page 19^. 

The dniB of the extemal-baod type of brake la attached to the 
axle abaft or differential abaft emd rotatea vith the axle. A 
band with a friction aurfaoe lining flta around the ontaide of 
the drm. When preaaure la applied againat the foot pedal of 
the brake, the linkage between the foot pedal and the baada 
tlghtena and elenpa the external band againat the dna, canaing 
the tractor to alow down or atop. The external-band type of 
brake la lUnatrated on page I96 of Modem Power Farming . 

The internal-expanding brake la located on either the axle or 
the differential abaft. It oonaiata of a aet of atationary 
brake ahoea and a aet of druma. When the brake la applied, the 
ahoea are forced againat the druma, caualng the tractor to atop 
or alow down. See page 197 of Modern Bower Earning for an 
Illustration of the IntemfCL-expanding brake. 

Suggested Teaching-Learning Activitiea 

1. Using cutaways and mockups, demonstrate before the 
class how each type of steering mechanism and brake 
operates . 

2. Have students disassemble each type of steering 
mechanism and brake, learn its parts, and reassen&le 
them. 

3* Identify and demonstrate special toOIs used in 
diaassenibling steering mechanisms and brakes. 

Suggested Instructional Materials and References 

Instructional materials 

1. Cutaways and mockups of the steering mechanisms 
and brakes discussed in the content 

2. Tods used in disaaseribling steering mechanisms 
and brakes 

References 




Modem Farm Power, pp. 190-196 
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V. ^vnArnTMt^ rA puilgv B and belts •« * of Power 

transi^sslM 



fliA.Iect Matter Content 

Because of their adaptability, belt pulleys and belts are used 
QD nany wm^binaa as a means of transnlttlns power • Power can 
be transmitted ftron less than a few feet to IDO feet or more. 

system Is used extensively on machines sucL as feed 
grlnlers, silage blowers, com shellers, and Irrigation pnaps. 
Often tractors equipped with belt pulleys are used as sta* 
tlonary power units for belt>drlven equipment* 

There are two types of belts and pulleys. 

1. V-belt 

2. Flat belt 

yjbelts have gained In popularity during recent years. 
Advantages of a V«belt Includes 

1. It Is slnq^ and ccnqpact. 

2. There Is good pulley contact and very little 
slippage If the belt Is given correct tension. 

3. It cannot slip off pulleys. 

4. Speeds can be Changed without chan g in g the entire 
pulley. 

The flat belt pulley Is usually "crowned**; that is, the 
diameter at the center of the pulley Is a Uttler greater 
fMmn at the outer edges. The crown helps keep the belt 
aligned when the pulley Is moving. 

Belting materials are usually leather, canvas, or rubber. 
Itflather Is an excellent ’’aterlal but Is expensive and must 
be kept dry. Canvas belting Is durable and withstands 
exposure to moisture and oil, but stretches or shrinks under 
certain eoniltlons. Rubber belting Is used extensively on 
farm equlpsmnt but does not withstand oils and greases. 

Pulleys nay be constructed of a nusber of materials. Host, 
however, are made of wood, steel, cast Iron, fiber, or paper. 



o 
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Correct ilze and speed of puUeye is yery inporta&t* 

Persons planning for enployment la an agricultural 
nadhlaery oeciqpatlon oust haye an understaadtng of the 
basic lavs of physics and aathentics relatiye to pulleys 
and belts aw be sble to apply this understanding to 
practical situations. 

The foUovlng equation should be used in detemlniag 
pulley sizes and speed: 

Equation 1 (To detexnine the size of pulley needed 
to giye a aachlne the proper speed) 

D s diameter of driyer 
S s speed of driver 
d s diameter of driven pulley 
s • speed of driven pulley 

D X S = d X s 

aumple: 

A 12*lneh driver pulley on an agricultural iae»*i ne that 
turns 000 r.p.m. is to operate a driven pulley at 2li00 r.p.m. 
What size should the driven pulley be to operate at 
21*00 r.p.m.? 



12 X dOO = d X 2l|00 

d - 12 X 000 = 1* inches 
2400 

Often pulley belts vear or break on agricultural machines with 
pulleys of unequal sizes and must be replaced. The prdblesi 
then is to determine the size of pulley with vhich to replace 
the worn or broken belt. The foUoving methods should be used 
to determine the size of belt to use. 

V-belt 

The foUovlng fomula should be used to detersdne the 
length of a V-belt. 

I = ac + 1.57 (D»4) + 

L ^ length of belt 

C = distance between centers of sheaves 
D s: outside diameter of large sheaves 
d s outside diameter of small sheaves 




lU 




L - (2 X 15) + 1.5T (fl" + 6") + (fi” - 

{k X 15) 

L = 30 H- 21.98 + .33 

L = 52 . 01 " or 52 " 

Flat 'belts 

Hie f ^Loving method should be used to determine the 
size of flat belt needed. 

1. Add together the diameters of the tvo pulleys. 

2. Divide thi s sum by 2 and multiply the quotient 

by 3. 

3. To this i^a^oduet, add twice the distance between 
the centei^s of the two pulley shafts. 




IZ" 

1. 8" + 4" » 12“ 

2. 2 f 12" :t 3" == 18" 






't, •*^'J '■?(,■' >r‘>«'’’d? 






J 
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Suggested TeAehinf| .I.eftmlnf| Activities 

.l» Hiftyo students exsBlne several pieces or eouipment 
vhleh use flat and V-belts. 

2. Bbve students cut used flat and V-belts to study 
their construction. 

3* Have students >* >ik the foUovlng problems. 

Ehqphaslze the purpose Involved In each problem. 

a. To step up the speed of a pulley, using a larg€t 
pulley to drive a small pulley. 







~S 

RjLLfiY*B* 



RiUey "a" Is the driver pulley. How fast will 
pulley ”b" turn? 



b. A lO" pulley running on the PPO shaft of a 

tractor Is turning ^UO r.p.m. The driven pulley 
on the machine is supposed to turn 1000 r.p.m. 
How large a driven pulley should be used to 
obtain a speed of 1000 r.p.m.? 



Ce To slow down the speed of a pulley, using a small 
pulley to run a large pulley. A i" driven pulley 
Is turning 1000 r.p.m. The driven pulley on the 
machine Is supposed to turn 600 r.p.m. *s. How 
large a driven pulley should be used to dbtaln a 
speed of 600 r.p.m.? Assume that the pulley shsifts 
are 15" apart, and determine the length of V-belt 
and flat belt needed to drive the driven pulley. 



Instructional materials 



1. Sandies of belt mterlals 

2. Several V«belt and flat belt pulleys of various 
sizes which can be mounted on axles 



o 
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3* Belts of various lengths 

h. Diagrams of various kinds of pull<r/s aai belts 

5* One or more pieces of agrleultural equlpsMnt 
for student use 

References 

{JodejniJliumJPs^ pp, 182«167, 



Save students determine size and Install pulleys on 
agrlculttural machines at the agricultural machinery 
dealership. 



VI. To under stand sprocket ufaeela and dhalas a * a utaaiia of nouar 
transmission " ' * 



Subject Matter Content 

Sprocket vheels and chains are positive of power trans* 

mission. They are satisfactory even idien the driving the 
driven parts of the machlae are several feet apart or when 
considerable speed reduction Is desired. 

Advantages of the sprocket and method of power trans* 

mission Include: 

1. Because It Is positive^ there Is no slippage. 

2. It can be coupled and uncoupled easily. 

3* Chains absorb shock. 

A small variation In the distance between sprocket 
centers Is not harmful. 

^rp«8 ot chains Include: 

1. Detaohable*llnk or hook*Uxdi chain 



2 . 




3. 





Experiences 



Teacher FTeparatlon 



Pintle chain 



2 . 
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3« Roller chain 

4. Silent chain or chain bait 

The detachable-link or hook-link and the roller are the two 
types of chains comnionly used on agricultural e^uipnont* 

The roller-link chain Is used for light work and nedlua 
speeds. 

The pintle chain Is used for heavy«4uty and slov-speed vork. 

The roOLler chaln> used for heavy-duty vork> Is also used 
extensively In the final drives of tractors > trucks ^ 
self-propelled machinery. 

The silent chain Is a special type of chain, vith the 
characteristics of a flexible metal corrugated belt* It Is 
used for high-speed light vork In engines, such as driving 
the cam shaft. 

Suggested Teaching-Learning Activities 

1. Have students examine various types of and 

sprockets. 

2. Have students determine sizes of sprockets needed 
on a piece of equipment, according to varying 
requirements and uses of the machine. 

3. Have students replace sprocket vheels and repair 
chains on agricultural machines. 

Suggested Instructional Materials and References 

Instructional materials 

1. Several sizes of sprockets 

2. Several lengths of chains for students to use vltli 
the various sizes of sprockets. 

3. Samples of each type chain 

4. One or more pieces of agricultural equlpnent for 
student use 

3. Pictures and diagrams of and sprockets wcA 

their uses 




IIIII8 
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Boferanees 

!• Fam Mach inery a ad Bottlaaent. pp. 31*3^* 
Figm Qaa Englnea and Tractera, pp, 1(62J(83 , 
TQ understand paura ^ gearing aj a neana of power 

Teacher R*enaraticn 



tMbdect Matter Content 

Oaare^ like sprockets aad chains^ are a posltlYe means of 
power traasmlsslon. Positive power transmission means there 
is no slippage^ as often occurs with pulleys and belts. 

Gears and gearing are restricted primarily to the transmission 
of power ftron one part of a machine to another part of the same 
machine. Gears are also used extensively as a of reducing 
or Increasing speed of various perts of a machine. 

Gears and gearing often are a more expensive means of power 
transmission than sprockets and chalnsi since the complete 
system may need to be replaced when repairs are needed. 

Gears nay be classed according to the foUowing ‘types: 

1. Spur gear 

The shafts of spur gears are parallel, and their 
teeth are arranged so that their axes of rotation 
are pa r al le l to the axes of rotation of the gears 
with which they mesh. 




o 
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2. Beveled gear 

The teeth of Beveled gears are arranged so that 
the shafts of the two gears aeshed are at rictht 
angles, or nearly so. Beveled gears are used idiere 
power most he transnitted around comers. Ibey are 
used extensively for differential pinion and a xle 
gears In tractors. 




3. Worm gear 

Worn gears consist of tvo parts, the worm and the 
sector. 

An advantage of the vorm gear Is that It peittlts a 
large speed varlatlan between the driving and driven 
iBffiihrrn of the nachlne. Disadva nt ages include: 

a. Usually It vUl not operate in a reverse Banne r. 

b. Its efficiency Is lover than that of other types 
of gears. 

c. Continuous lidbrlcatlon Is necessary during 
operation. 
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k. ^ypold gear 

^Srpold gears are slallar to spiral berel gears except 
that the teeth have a distinct c urvatu re. There Is 
greater contact betvaen the teeth aid they operate 
under extreme pressure. Teeth contact Is belov the 
center line at the ring gear In tractors. 




Bellcal gears 

The teeth of helical gears are curved so as to 
renaln In mesh or In constant contact longer than 
straight teeth. They osy he of the spur gear ‘^rp® 
or the beveled gear “^rpe. 




Agricultural aachin es require different gear ratios to neet 
varying operational requlrenents as demonstrated by the 
InvolveaMnt of a transmission In the power train of a tractor. 
It la the function of the transmission to vary the speed, 
either or down, at which the tractor la to operate. The 
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sptad dMuiiies are aode hj briaglBg into eoataot gears of 
different sixes to traasalt tile power eoaliig Into the traas* 
alssion. A large drlTlng gear drives a saaller gear to Inerease 
the speed or aaoimt of power. To reduce the anomit of speed or 
power, a snail gear drives a large gear. The relationship of 
gear sixes to each other is known as the gear ratio and is 
■easured Ibj neasurlag the clreiaferenees of the two gears. An 
easy wny to detenlne gear ratio is shown below. 




There are X3 teeth on the snail gear and 2$ teeth on the large 
gear. The gear ratio is $ to 3. 

Suggested Teachina*Learn1iig Activities 

1. Have students study each type of gear listed in the 
ecntent and be able to identify each i^ar si^t. 

2. Using agrieultural machines, show students where each 
type of gear is used and demonstrate how it works in 
notion. 

3. Using a tractor transnlssion, have the students 
detemine the gear ratio when the tractor is 

at each speed. After the students have detexmlned 
the gear ratios, operate the tractor, noting the 
differences in speed caused by eadi gear ratio. 
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InstruetlGBAl »t«rialfl 

1. ficanq^df of mdh tjpe of gear listed la the 
content 

2. Pictures and diagraBs of gears and gearing 

3. Sereral pieces of equipnent for students to 
disassestile or exanine, including power train 
of a tractor 

t. Tractor with transaissian exposed to study 
gear ratios 



References 



1. ifafihin ery and IqnigMnt^ pp. 3^, 3% 

2. Fam Gas ftmines, pp. t8l. 



YTTT To unders<»«* tha relationshin of bearings to power tranmisi^gn 
^Msg glgiltural machinery 




8id>.1ect Ifatter Content 



are used in fam aachlnery to hold in position tiie 
warious power transaittlng parts and are designed to reduce 
the aoount of resistance between these parts as anich as 
possible. 



Two types of bearings are used In agricultural mchl nes. 



1. Friction 



2. Anti*firiction 

In friction bearings, the turning part is supported by and In 
direct contact vith the Inside surface of the bearing. The 
insei't in the conneeting rod coupling is an exanple of a 
friction*type bearing. Friction bearings are usually nade 
of cast Iron, bronse, or babbitt. 

In anti-friction bearings, balls and rollers ere placed 
between the novlng part and the bearing. The rhilers or 
balls turn vith the novlng part, reducing friction and wear 
on the sovlag part. 




Several types of antl«firletlon bearings are used on agrl« 
cultural machinery. 

1. Ball 

2 . Roller 

Ball bearings are more versatile than other types of rolling 
bearings. 0 !hey operate with less firietiw^ and may be used at 
higher speeds. In the diagrams on page 4 of 
Bearings, the ecnstruetlon of a belT bearing is lllustmted. 

Several types of ball bearings are used on agricultural 
machinery. 

1. Internal self ali g nin g 

2 . Single roar drop groove 

3 . l^wdlng groove 

k. Single row nngni«T» contact 
Double row deep groove 

6 . Double row nn gni,^T» contact 
7* Ball thrust 
8 . Sealed, prelubricated 

(See Ball and Roller Bearing , pp. 5 - 7 , for a dls- 
cusslon of each of the Obove.) 

Roller bearings use small cylindrical rollers that reduce 
friction. Roller bearings are particularly useful where the 
bearing is siibjected to high pressure because of its larger 
bearing surface. 

As is the case with ball bearings, several types of roller 
bearings are used on agricultural machinery. 

l . Spherical 
2. Stralc^t 
3* Spherical thrust 

4. Tapered 






wm 



5. leedle 



6. Thrust 

(See Ball end Rbller Bearings, pp. 7 Bad 6, tor exaiqples 
axid a dlscusslOD. on each of the above listed bearings.) 

Fjroper renoval and InstaUjatlon of ball and rdller bearings Is of 
utaost laqportance If the bearing Is to function properly and If 
daaage to the moving part to vhlch It Is attached Is to be 
avoided. Procedures for removing and Installing bearings are 
Illustrated In Bidl and Boiler Bearings, pp. U-l4^ and 18-£1. 

Suggested Teachlng«Leamlng Activities 

1. Using overhead laransparencles msde frouL the diagrams 
Ball and Rc^er Bearings, discuss the various types of 
roller and oaljL bearl^o. 

2. Show students where each type of bearing covered In the 
stibject matter content Is used on agricultural machinery. 

3. Have students dlsassenible each type of bearing covered 
In the content and study Its construction. 

4. Demonstrate the uje of bearing removal and Installation 
tools and have each student use these tobls In removing 
and Installing bearings. 

Suggested Instructional Materials and References 
Instructlooal materials 

1. Overhead Iransparencles of bearing ty^ £? covered 
in the ccsitcat 

2. Bearings of each type Identified In the content for 
students to dlsassenible 

3. Bearing removal and Installation equljBent 
References 

Ball and Roller Bearings, pp. 1«27* 

2. Shop Manjal for Tlmkln Roller Bearings, pp. l-6l. 

3. Pam liachlnery and Scmlrment. pp. U6-49. 

4. Quite MB.turally (l6nm fUmX 
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Suggestiona far Evaluating Outcanes at the Modult 

The foUovlng criteria should he used to evaluate the educational 
outcomes of this module: 

!• Student interest in the material covered in this module 

2. Student participation in class activities 

3* The ability of the student to carry out the teaching* 
learning activities 

4. The ability of the student to use the special tools 
identified in the teaching-learning activities 

Sources of Suggested Instructional Materials and References 

Instruetiooml materials 

1. Ball Bearing Maintenance . Bristol^ Connecticut: 

New Departure/ Division of General Motors. 

2. Quite naturally. (l6iom film). Canton 6, Ohio: The 
Timken Roller Bearing Company. 

References 

1. Ball and Roller Beards . Chicago: International 

Harvester Conpaiiy, Itk) Barth Michigan Avenue^ 19^* 

I^ice: $1.00. 

2 . Basic Ball Bearing Types . Bristol^ Connecticut: 

New Departiure^ Division of General Motors Corparation. 

3. Bearing Failure Identixicatiua . Bristol, Connecticut: 

New Departure, Division of General Motors Corporation. 

4. Frazee, Irving, and Eshelman, FhiUip V. Tractors and 
Crawlers . Chicago: American Technical Society, 195T* 

5* Jones, Fred R. Farm Gas Engtoes and Tractore . Hew Tork: 
McGraw-Hill Book ConQBay, 1963. 

6. New Departure Ball Bearings for Item Bsplements . Bristol, 

Coimecticut: Division of General Motws Corporation. 

7. Rromersberger, William J. , and Bishop, Frank E. Modwn 

Farm Power . Englewood Cliffs, Hew Jersey: FTentioTSll, 

&c. , 19^2. 
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8. S<ia3j# Senarat opi# Lgbrlc Mta . Bristol^ Comeotieut: 

Hew DepaxtSs] DlTliioSi odf Oenaxml Mdtm CorpGKmtlon. 

9* 3(5rvlce Pxoc«‘iwe for Ball Bearings. Brlatol, Ccniieetleut: 
N<iv Departtiril], DIyIsIcci of Oener)^ kotdrs Corparatlan. 

10. £]io])Jfegual RogjLeg Bey Inga . Canton 6 , Ohio: 

7inilcen R6Uer Bearing Scnpaay/ 



11. Stti.th, Biarrliij aid Bsarsoii. Bann Ma^lnery 
gQUiliment . ff<nr Tark: Mdlrav-EDLi Bm cSS 
Price: $10.90. 



and 



CoBqpanor, 1964. 



12. Stosae and Ovlirla. Machines for , Powe ^ Hew York: 

John Wiley sal Sons, i99*/< 



13* Transnissiop Iheory . ]!iaelne, Wiseonsln: J. I. tasa 
conpany. 



14. Agricultural machinery nanuflaetiffer's service aanuals. 



' 
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980 KINNEAR ROAD 
COLUMBUS, OHIO, 43212 

INSTRUCTOR NOTEt As soon as you have completed teaching each module, please record 

your reaction on this form and return to the above address. 

1. Instructor's Name 



2. Name of school State 



3. Course outline used: A griculture Supply*— Sales and Service Occupations 

O rnamental Horticulture — Service Occupations 
Agricultural Machinery — Service Occupations 

4. Name of module evaluated in this repor t 

5. To what group (age and/or class description) was this material presented? 



6 . 



7. 



9. 

10 . 

11 . 



^ 2 . 

13. 

14. 



How many students: 

a) V(^ere enrolled in class (total) 

b) Participated in studying this module 

c) Participated in a related occupational %M>rk 
experience program while you taught this module 

Actual time spent 



teaching modules 


Recommended 


time if you we 




to teach the 


module agalnt 


hours 


Classroom Instruction 


hours 


hours 


Laboratory Experience 


hours 


hours 


Occupational Experience (Average 
time for each student participating) 


hours 


hours 


Total time 


hours 



(RESPOND TO THE FOLLOWING STATEMENTS WITH A CHECK (V^ ALONG THE LINE TO 
INDICATE YOUR BEST ESTIMATE.) 

VERY not 

APPROPRIATE APPROPRIATE 

The suggested time allotments 
given with this module wares 

The suggestions for Introducing 
this module weret 

The suggested competencies to be 
developed weret 

For your pcurticular class situation, 
the level oi: subject matter content wast 



The Suggested Teaching-Learning 
Activities weret 



I » : : : | 

i . I 

« ■ ■ r « . I 

L, «- «_■_ . . i 



The Suggested Instructional Materials 
and References weret 



The Suggested Occupational Experiences 
were: I 



J 
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(OVER) 




IS. Was the subject matter content sufficiently detailed to enable you to develop 
the desired degree of competency In the student? Ye s Wo 
Comments t 



16. Was the subject matter content directly related to the type of occupational 
experience the student received? Ye s Wo 
Comments : 



17. List any subject matter Items which should be added or deletedt 



18. List any additional Instructional materials and references which you used or 
think appropriate: 



19 . 



List any additional Teaching— Learning Activities which you feel were 
particularly successful: 



20. List any additional Occupational Work Experiences you used or feel 
appropriate: 



21. What do you see as the major strength of this module? 



22. What do you see as the major weakness of this module? 



23. Other comments concerning this module: 



(Date) 



(Instructor’s Signature) 



(School Address) 



